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Abstract 
Faced with the magnanimous information, users have to use search engine. This article firstly introduces the concept, 
current situation and process of natural language processing (NLP) and the effect of natural language processing in 
search engine. Then, in terms of concepts and classifications, traditional search engine has many deficiencies that can 
not completely satisfy the requirements of users. The key technology of intelligent search engine and the 
development trend of the combination of natural language processing and search engine technology in the future are 
discussed.
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of Harbin University 
of Science and Technology 
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1. Introduction 
With the development of computer network, people have a new way to get knowledge. The new way 
is internet that is a carrier of magnanimous information. The numbers of web pages show explosive 
growth in the Internet. By contrast people need exact detail of information that they want to use or 
understand. So, users are gradually accustomed to use search engine website for getting required 
information. Traditional search engine can not give right answers to users by receiving long sentences of 
natural language (spoken language). One of the goals of natural language processing is understanding 
users’ language. Therefore, search engine based on natural language processing will be one of the fields 
of new search engine research, is also the foundation of intelligent search engine. 
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2. Natural Language Processing 
2.1. Concept and current situation of natural language processing 
Natural language processing is a cross-discipline that based on linguistics, logic, physiology, 
psychology, computer science, mathematics and other related theories. Natural language processing can 
process spoken language and text language [1]. At present, natural language processing is used in machine 
translation, dialog system, machine learning, intelligent computer, multimedia computer, expert system, 
data mining, robot, information retrieval and many frontiers of science and technology. 
Natural language processing can also be called natural language understand (NLU), or Computational 
Linguistics in linguistic academic filed, or Chinese information processing in Chinese academic filed. 
And some experts claim that natural language processing contains NLU and natural language generation 
(NLG).  
The different name of natural language processing is a special description of it. Because it involves 
many disciplines. Now natural language processing is researching by many universities, colleges, schools 
and institutes. Take the PhD admissions catalog of Peking University (PKU) [2] for example. Natural 
language processing is under study by department of Chinese language and literature of PKU, school of 
electronics engineering and computer science of PKU, department of information management of PKU. 
Prof. Feng [3] has pointed out the current situation of natural language processing. Natural language 
processing is the main method of getting new knowledge form web. Almost everyone uses the research 
results of natural language processing. Thence, the research of natural language processing means so 
much to so many countries of the world by putting a lot of manpower, material and financial resources. 
2.2. Process of natural language processing 
Usually, natural language processing can be grouped under three aspects [4]:
(1) Problems of linguistics need be formalized and described in mathematics before them are 
researched; 
(2) These formalizations of mathematics are algorithms; 
(3) The process of program and implementation are based on algorithms. 
2.3. Natural language processing for the role of search engine 
Although, many users do not know the principles of search engine, they can use search engine 
websites, such as Google (http://www.google.com.hk/) and Baidu (http://www.baidu.com/). Moreover, 
users may be used to describe questions by natural language rather than sequences of keywords [5].
Reference [6] also has pointed some identical or similar viewpoints.
3. Search Engine 
3.1. Concept of search engine 
The strategy of search engine is based on internet collection, search information, understand, extract, 
organize, and process the information. And search engine provides search services, which plays the 
purpose of information navigation. 
The most popular search engine is Baidu in China. Baidu is the leading internet software technology 
providers and platform operators ASP (Application Service Provider) in China, is currently the best 
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Chinese information retrieval and transmission technology providers in the world. Baidu provides internet 
users a search engine based on a variety of products, including: a web-based feature search searching, 
community-based search, industry's need vertical search, mp3 search, and portal channels, instant 
message (IM) software and so on. 
3.2. The classification of search engine 
Search engine system is broadly divided into four categories[7-9]: directory search engine, robots search 
engine, Meta search engines, specialized search engines.  
The directory search engine is based on successive sub-way (layer by layer filter). Users can find the 
corresponding categories of information are been returned by search engine in list. 
Robot search engine is represented by the search engine Google. The strategy of Google is that the 
robot program to automatically gather the internet and collect information by the index information. 
Search queries are based on user input device to retrieve the index database, and the query results are 
returned to the user. 
Representations of Meta search engine are Mamma (http://www.mamma.com/), MetaCrawler 
(http://www.metacrawler.com/), SavvySearch (http://www.savvysearch.com/). Meta search engine is 
based on the search engine of search engine, also known as “the mother of search engines”. The Meta 
search engine can respond to users the results of the multiple pre-selected independent search engines. In 
short, it is an improved search engine based on a number of independent search engines. 
Professional search engine has many different types, such as people search, travel search and product 
search and so on. These searches rely on a specific database, for example, Canada411 
(http://www.canada411.ca/), Baidu experience search (http://jingyan.baidu.com/), Baidu patent search 
(http://zhuanli.baidu.com/). 
4. The Key Issues of Intelligent Search Engine 
A perfect intelligent natural language search engine meets the “Turing test”, which proposes by British 
mathematician Turing (A. M. Turing). Intelligent search engine can continue to improve the following 
two aspects. 
4.1. Chinese word segmentation 
Segmentation is the basic work in natural language processing. This is the first step in natural language 
understanding. Usually spaces or “/” symbol interval are used in processing, like English habits. For 
example, a user enters “ 车呢去北京应该坐那一趟火 ”; System segments this sentence into a new form 
like “ 呢火车哪一趟坐应该北京去 ////// ”. This involves two difficulties: one is the unknown words 
and the other is disambiguation problem. 
Unknown word problem is because of the new words or word combinations or abbreviations. Speaking 
in general, unknown word is not identified by the computer or lexicon. To determine the unknown words 
is to require a gradual learning process. Many scholars are proposing new solutions now. 
Ambiguity problem is found on the combination between words, such as “美国会攻打伊拉克”. The 
wrong segmentation can be divided into “ 伊拉克攻打国会美 /// ”. So, ambiguity arises. Chinese words 
consists coverage ambiguity and overlapping ambiguity. Overlapping ambiguity counts for more than 
90% of the ambiguities, so, it is the key of resolving ambiguity of segmentation.  
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For all the difficulties of Chinese word segmentation, the researchers have made a lot of solutions. But 
each method has some limitations. How to multi-level integration of these methods so as to achieve an 
optimal approach would be a challenging task. 
4.2. Semantic analysis 
Semantic analysis can help system make the right judgments for users’ commands. Semantic-based 
intelligent search engine understands the semantic problems of two aspects: understanding the semantics 
of the query request; understanding of the objectives of the document. Intelligent search engine should be 
able to have a similar analysis of the human way of thinking. Then, users get search results from the 
hundreds of millions of pages to find the semantic understanding of the related references. 
5. Conclusions 
Faced with massive information, the user may only input sentences according to their own idea of the 
information needs of natural language queries, without having to find the results from a search engine 
answers to make judgments. Intelligent search engine gives the appropriate network documentation for 
the users and saves valuable time and effort for the users. If NLP-based intelligent search engine is 
developed successfully, the traditional search engine will be replaced. Because this is a search engine that 
meet the needs of ordinary people in internet. Finally, intelligent search engine based on natural language 
processing will have better and better applications. 
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